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1. Let Xy, A7 be o random sample lron o disivibution with p.d i)

1—J~,f.9 ,
Fla:8) = { , D<r oo, 02l < oo,

0, clsowhere,

(a) ¥What is the distribution of Xy /X537 Give your reason. (10%)
(b} What is the distribution of X /(X + A3)7 Give your reason. (10%)

2. Let X; ~ x%(ri) (i.e. X; is chi-square distributed with r; degrees of freedom), 1 =
1,2,...,n, and Xy, Xy, ..., X, are independent.

(a) Show that X} -+ Xz b - 4 X,y ~ x%{ry +ra- + 1,0 .(IU%]
(b} Let ¥, ~ y?{n). Show that, as n — oo,
Yy -
- s N(0,1)

VZn

in distribution. (Hint: Use part {a) and the Central Limit Theoremn.} (10%)
-(c} Suppese o machine in o factory produces steel rods of length Z, where Z is
‘ normally <istributed with mean g of 7 inches and variance o2 of 0.3. The cost,
C of repairing a rod that 1s not exactly 7 inches in length is given, in dollars, Ly
C = 5(Z - j)*. I 50 rods with independent lcngt‘lﬁ are produced in a given cay,
estimate the probability that the cost for repairs for that day cxceeds $90. (10%)

3. Let Xy, X3z, .., Xy be a random sample fromn a distribution with p.d.f.

f(x;8) = {923:6—9::' 0 <2< 00, 1< 8 < oo,

{, clsewhere.

(a) Show that ¥ = Y 1 | X, is & complete sufficient statistic for 8. (10%)
(b} Fiud the unigue UMVE (unbinsed minimwn variance estimator) of 8. (10%)

4. Lot X, X,,..., X, and }'*1, Y3, ..., ¥ be two judependent random samples frc,ml nor-
mal distributions N{jy, o 1y and N(pz,a2), respectively, where iy, jia, @2, and
1,77} ¢ ftz, 73 I Y, js iz, 07, and of are

all unknown. Let X = X St =T (G- and Vo= T

53 =m0 (Vi = V)2 Define
m3 (m - 1)
S m-1)
(n) What is the distribution of F?7 Give your reason. (10%)
(L) Giveu = 13, n = 16, and two observed values s and 52, use part (a) to

construct a 95% confidence interval for of /o2, (10%)

[}

Let Xy, Xy,..., X, be a random sample from a Poisson distribution with parameter
§ > 0. Find the m.Le. (maxitmumn likelihood estimator) of 2%, (10%)
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x 0 x) X W x) X I x)
0.00 0,500 1,10 0861 105 0.780
005 0.510 1.15 06.a75 210 0.982
Q.10 Q540 1.20 0.885 215 0.5904
B15 0.560 1.3% 0.874 .10 0.966
0.20 0.579 1262 0.500 225 0.588
0.25 0.59% .10 0.50) - 230 0.90%
Q.30 0418 1.35 0.911 136 0.9%0
0.15 0.637 1,47 0.91% 235 0.3%1
0.40 0.655 1,45 0.92% PR 0.992
045 0674 1.50 0.913 .45 0933
0.3 .47 1.35 0337 2.50 0.994
0.5% 0709 1.60 Q.95 155 0.995
060 0.72& ].615 0.950 2.576 0.995
0.65 0.2 1.45 0.%531 260 0993
070 0.738 1.70 0.955% 2.45 9%
075 Q.11 ] 0.960 210 0.797
0.80 0.708 .80 0944 17 0.597
085 0.802 1.85 0.960 2.60 Q.797
0% ¢alg 1.70 0.771 2.85 0.598
0.95 QA7 1.95% 0.974 190 0.798
F0D 0841 1.560 0273 2.9% 0.%98
1.05 0.853 100 0977 1.00 0.997
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PriFepy| n ) 2 h! 4 5 [} 7 8 ? b} 12 15
095 b 161 200 Hé 25 230 134 7 39 241 242 M4 Hé
0.975 69 800 B4 SO0 91 S 94 957 983 ECH I P |
099 4052 4999 5403 5625 5764 5859 5728 5982 011 056 G106 6157
095 2 18.5 13.0 1.2 7.2 12.) 123 19.4 9.4 19.4 19.4 19.4 19.4
0.975 ;5 390 192 11 153 19 39.4 P4 34 194 174 9.4
0.59 585 990 FRI 0 §91 93 990 ¥4 994 534 R4 FR4 994
0.9% ] 191 9.55 9.18 712 .01 A.34 B.g7 8.85 B.8i 8.79 8.74 [T .
0.975 174 16.0 15.4 151 1.9 147 14.6 11.5 11.5 144 14.3 143 .
0.59 M08 WS WP WD WY T OWS A 1 ) %9
0.75 1 TH O 694 63% 6IT K26 616 60% A4 £00 5% 591 584
0.975 12 106 798 940 736 9.0 507 88 BYD 884 875 A4
0.5% WY 180 167 160 155 152 150 B 47 (45 144 142
095 5 £.41 5,79 541 519 5.05 495 408 482 4.77 174 448 4.41
0.975 10.0 8.4 7 73% 0 115 A9 685  LF6  688 462 6.52 (X3 ]
.93 163 133 121 1.4 1.0 0.7 105 15,3 10.2 101 .87 9.2

f

Prifzbn fy 1 2 3 4 5 ;] 7 8 ? 1o 12 15
095 6 5.99 504 476 - 453 437 438 4.7 415 400 408 400 1N
0.575 g.84 136 & 60 623 5.9% 581 570 5.60 5.52 546 537 517
0.99 13.7 10.9 9.78 .15 8.75 a.47 8.26 8.10 7.98 787 in 7.56
095 7 5.57 4.1 435 412 197 AT v ERE] 1.58 164 157 351
0375 807 6.54 5.89 552 519 512 459 4.90 4.62 476 A&7 457
053 122 7.5% 8.45 785 7.4 tAR 6,99 £.84 6.72 442 647 £.31
073 :3 531 444 407 3.4 163 150 150 344 339 3 3w 112
0.975 757 £06 541 5.05% 182 4.65 453 441 1.36 430 420 410
093 1.3 .45 759 7.01 £.63 437 6.8 £.03 551 5.81 5.67 5,52
0.95 g 52 1.26 185 18] 148 iR H 129 12 118 kAL 107 3o
0975 711 5.71 5.08 172 4.1 4.32 110 110 1.01 1% 187 ERH
0.9% 0.6 8.0 657 642 606 5.60 5.6l 547 535 hv 1 s 4.%6
095 15 496 400 1 1.48 13 1R 314 307 102 258 291 2.85
a5 69 5.46 4.81 147 114 407 195 18§ 1 172 1.62 1452
097 1090~ 156 .55 5.9% 564 5.1% 3.0 5.08 4.9 4.85 4.7 1.56
0.95 12 1.75 38% 149 126 1 100 1¥ 285 180 75 249 141
0 97S 655 SI0 447 402 187 17 161 151 144 137 1m B
0.99 2.31 £.7] 5.95 5.41 5.06 182 1.64 4.50 139 4.0 114 4.0!
0.75 15 4,51 168 129 106 1% 179 PRl 2.64 159 154 .18 .40
0875 6.20 177 415 180 158 141 117 k0] 113 306 1.5 186
097 8.6 & 541 489 4% 41 444 00 397 180 147 152
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